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1. TACIIOPT
pado4eld mporpaMmbl y4eOHOH TUCHUILIUHBI

O/1b.14.2 EcrecrBo3nanue. XUMUSI

1.1. Ob6saacTb npuMeHeHus: padodeil MPOrpaMMsbl y4eOHOM IMCIUIIIMHBI

Pabowas mnporpamma ydeOHOW IUCHMIUIMHBI «ECTECTBO3HAHWE: XHMHS» COOTBETCTBYET
@enepanbHOMY TOCYJAapCTBEHHOMY 00pa3oBaTEIbHOMY CTaHAAPTY CpeAHero (MOJHOro) oO0IIero
oOpa3oBaHus, YTBEp)KICHHOMY IpukazoM MuHoOpHayku Poccunm ot 17 mas 2012 r. Ne 413 «O6
YTBEPKIAEHUH (eAepabHOIO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpPelHEro (IOJIHOTO)
00111ero 00pa3oBaHUY.

[Iporpamma oOmieoOpa3zoBarenbHON  y4eOHOW AMCHUIIIMHBI «EcTecTBO3HAHWE: XUMUS»
MpeqHa3HaueHa ISl W3YYeHHs] XMMHU B TPOQPECCHOHATBHBIX 00pa30BaTEeNbHBIX OpraHU3aIHsIX,
peanu3yonux 00pa3oBaTeNbHY0 MMPOrpaMMy CpeaHero oomero o0pa3oBaHus B Mpeesiax OCBOCHUS
IporpaMMbl MOJATOTOBKH crerpanuctoB cpeanero 3eHa ([IIICC3) Ha Ga3e OCHOBHOTO OOIIEro
00pa3oBaHUs MMPH MMOATOTOBKE CIIEIIHATUCTOB CPETHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeboBanmii ®I'OC cpemnero oOmiero obpazoBaHws,
MPEIBIBIIEMBIX K CTPYKTYpE, COJCPKAHWI0O W pe3yJabTaTaM OCBOCHHS YUEOHOHN UCIIHMITIIHHEI
«XUMHS», B COOTBETCTBUU C PekoMeHmanmusMu TO OpraHU3alMd TOJYYEeHHUS CPEeIHEro OOIIero
oOpa3oBaHusl B Ipejesiax OCBOEHHUS 00pa30oBaTENbHBIX MPOTpaMM CpPETHETo MpodeccunoHaIbHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUS C y4eTOM TpeOOBaHMM (enaeparbHbIX
roCy/lapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB U MOJIydyaeMoil mpodeccuu Wi CIEeNUaTbHOCTH
cpenHero npodeccuoHamTbHOTO 00pazoBaHus (MuckMo JlemapramMeHTa rocyJapCTBEHHON MOJUTHKU B
cdepe moaroroBku padbounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

[Iporpamma y4ueOHOUM nuCHUTIIMHBI «ECTECTBO3HAHME: XUMUS» SBISETCS OCHOBOM JUIS
pa3paboTku pabovmx MPOrpaMM, B KOTOPHIX IpodeccroHambHbIle 00pa3oBaTebHBIC OpraHU3AINH,
peanusyroniue o0pa3oBaTeNbHYI0 POTpaMMy CpelHEro oduiero oopazoBaHusl B Mpelieax OCBOCHUS
[ITICC3 nHa 6a3e ocHOBHOro oOIIero oOpa3oBaHMs, YTOUHSIOT COJCp)KaHHE y4EeOHOTO Marepuala,
MOCJIEIOBATEILHOCTD €T0 U3yYEeHHUsI, paclpeielieHne yueOHbIX 4YacOoB, BUJIbI CAMOCTOSITENILHBIX PadoT,
TEMaTUKy TBOpUYECKUX 3aJaHuil (pedepaToB, AOKIAAOB, HHIMBUIYaJIbHBIX IPOEKTOB U T. II.),
y4uThIBas cHenuuKy OporpaMM MOArOTOBKM KBAIU(DUIMPOBAHHBIX paboyuX, CHyXalluX Hu
CHEIHAIMCTOB CPEAHETO 3B€HA, 0CBauBaeMoil Mpodeccuu Win CrenuatbHOCTH.

[IporpaMma MOXET HCMONB30BATHCS APYTMMH TpO(decCHOHaIbHBIMU 00pa30BaTEIbHBIMU
OpraHU3aIUsIMH, PeaTu3yIoUMMU 00pa30BaTENbHYI0 MPOrPaMMy CpPEIHEro OOIIero oOpa3oBaHUs B
npenenax ocBoenus [IIICC3 Ha 6a3e ocHOBHOTO 001IEro 00pa3oBaHMUsL.

1.2 MecTto  y4yeOHOIi  JAUCHUIUVIMHBI B  CTPYKType  OCHOBHOWM

npogeccuoHaIbHOI 00pa3oBaTeIbHOM MPOrPaMMBbI

Pabouas mporpamma peanusyercss B npenenax ocBoeHuss OIIOIT CIIO na 6a3e 0CHOBHOTO
obmiero obpazoBaHusi ¢ monydeHueMm cpeaHero o6mero oOpasoBanust (IIIICC3) um uzywaercs B
0011e00pa3oBaTeTbHOM LUKIIE.

Hannas yuebnas aucuuriauHa BxoauT B coctaB BA3OBbBIX (ITPO®WJIBHBIX) nucrumnnmvx
obmreoopazoBarensHoro nukia [MIICC3.

1.3. Heaun u 3a1a4u y4eOHOW AMCHUILUIMHBI — TPeOOBaHHUSA K pe3yjbTaTaM

OCBOCHMS Y4eOHOM JUCIHUIIMHBI:
Pabouas nporpamMmma yqe6H0171 JAUCHUIUIMHBI OPUCHTHUPOBaHAa Ha JOCTHIKCHUC CIICAYIOIINX
LIEJICH:

1_ q)OpMI/IpOBaHI/IC y 06yqaromnxc;l YMCHHA OUCHHUBATHL 3HAUYUMOCTb XUMHWYCCKOI'O 3HAHUA IJIA
KaXXJJ0ro 4€JI0BCKa,




¢dbopmupoBaHue y 0OYYAIOUIMXCSl IIEIOCTHOTO TPEACTABICHHS O MHUPE W POJM XHUMHU B
CO3/IaHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA; YMEHHS OOBSICHITH OOBEKTHI
U IPOLECCHl OKPYXAIOLIEH JNEHCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOM, KYJIBTYpPHOM,
TEXHUYECCKOM CpCAbl, — UCHIOJIB3YA JJIA 9TOI0 XUMHWYCCKHUC 3HAHW,

pa3BuTHE y OOy4alomMXCs YMEHUH pa3nuyarh (akThl M OICHKH, CPaBHHUBATH OLICHOYHBIC
BBIBOJIbI, BUJETh HUX CBSI3b C KPUTEPHUSIMH OLIEHOK M CBSI3b KPUTEPHUEB C OIpPEAEICHHON
CHCTEMOM IIEHHOCTEH, POPMYIHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TO3HIIUIO;

nproOpereHrue OOYyYAIONIMMUCS OIBITa Pa3HOOOpa3HOW JCSITeNBbHOCTH, TIO3HAHHS U
CaMOIIO3HAaHMA,; KJIIIOYCBBIX HABBLIKOB, MMCIOIIUMX YHUBCPCAJIBHOC 3HAYCHHUC JIA PA3IMYHBIX
BUJIOB JICATEIBHOCTH (HAaBBIKOB PEHICHHUs MPOOIIEM, IPUHATHS PEIICHHH, TIOUCKa, aHAIIN3a
o0paboTkn  wWH(pOpMAIMKM, KOMMYHUKATHBHBIX  HAaBBIKOB,  HABBHIKOB  H3MEpPEHUIA,
COTPYIHHUYECTBA, O€30MACHOTO OOpAaIEHNs C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU).

OcBoenne conepkanust yuyeOHOM muciuIuimHbl «EcrecTBO3HaHue: XuMUs» OOecreurBaeT

AOCTHIKCHUC CTYJCHTAMU CICAYIOMUX PE3YIIBTATOB!:

1.

JIUYHOCMHDBIX .

YyBCTBO T'OPJOCTH M YBa)XE€HUS K MCTOPUHM M JOCTHKECHMSIM OTCYECTBEHHOM XMMHYECKOU
HayKH; XUMUYECKH TPaMOTHOE MOBEJICHHE B MPO(PECCHOHAIBHOM IeATENBHOCTH U B OBITY IPU
oOpallleHnH ¢ XUMUYECKIMH BEIlleCTBaMU, MaTeprajlaMu U MPOILIECCaMU;

TOTOBHOCTh K TIPOJOJDKEHHUIO OOpa30BaHWs M TOBBIIICHUS KBaTU(DUKAIMKA B HW30paHHON
npoheCCHOHANBHOM  JICITEIBHOCTH H  OOBEKTHBHOE OCO3HAHHE POJH  XHUMHUYECKUX
KOMIIETCHITUH B OTOM;

YMCHHUEC HCIOJIB30BAaTh AOOCTHXXCHUSA COBpeMeHHOﬁ XUMHUYECKOUI HAaYyKH W XUMHUUYCCKHUX
TEXHOJIOTUH [UIS TIOBBIMIEHHSI COOCTBEHHOTO HWHTEIUICKTYalbHOTO Pa3BUTHS B BBIOPaHHOW
po(heCCHOHATLHON IS TEIILHOCTH;

Memanpedmemnbtx:

WCIOJIb30BAHME  PA3JIMYHBIX BHJOB II03HABATEIbHOM  JEATENIbHOCTH M OCHOBHBIX
MHTEJUJIEKTYaJbHBIX Olepanuid (MOCTaHOBKH 3a1aud, (GOpMYyIUpPOBAHUS TUIIOTE3, aHAIHM3a U
CHUHTE3a, CpaBHEHHS, 000OIIEeHHUs, CHUCTEMAaTU3allMH, BBISBICHUS MPUYUHHO-CIICICTBEHHBIX
CBsI3€i, MOMCKa aHaJIoroB, (OPMYIUPOBAHUS BBIBOJOB) JUIsl PELLICHUS TOCTABIEHHON 3ajauH,
MIPUMEHEHHE OCHOBHBIX METOJOB MO3HAHMS (HAOIIOJCHMS, HAyYHOTO SKCIIEpUMEHTA) AJIs
W3YYEHHUS Pa3IUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U MPOLIECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXO0IMMOCTh CTAJIKUBATHCS B MpodecCHOHAIBHOMI cdepe;

HCII0JIb30BAaHUEC PA3JIMYHBIX UCTOYHUKOB JJId IMOJIYYCHHA XUMHAYECKOH I/IH(i)OpMaHI/II/I, YMECHUE
OLCHUTHL €€ NOCTOBCPHOCTL I NJOCTUKCHHA XOPOIIUX PE3YJIbTATOB B HpO(i)CCCHOHaHBHOﬁ

cdepe;

npeomMemHubix:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN O MECTE XUMHH B COBPEMEHHON HAYYHOU KapTHHE MUPA;
MOHUMAaHHE POJM XUMHUHU B (OPMHUPOBAHUU KPYrozopa M (yHKUHOHAIBHOW TPaMOTHOCTHU
YeJl0BeKa /I PEIICHUS MPAKTHUECKUX 3a/1a4;

BJIAICHUC OCHOBOIIOJAratOmMMU XUMHUYCCKUMHU TIOHATHUAMHU, TCOPUAMH, 3dKOHAMU U
3aKOHOMCPHOCTAMHU; YBEPCHHOC IIOJIb30BAHUC XUMHYECKON TepMHHOHOFHeﬁ u CHMBOHHKOﬁ;

BJIaICHUC OCHOBHBIMH MCTOJaMHU HAYYHOI'0 IIO3HAHHA, MUCIIOJIB3YyEMbIMH B XUMUH:
Ha6J'IIO,Z[eHI/ICM, OIIMCaHUEM, U3MCPCHUCM, OKCIICPUMCHTOM; YMCHUC 06pa6aTBIBaTB,
O0OBSACHATH PE3YyIbTaThbl HPOBCACHHBIX OIIBITOB U ACJIATHh BBIBOAbBI; TOTOBHOCTDb U CIIOCOOHOCTH
IMPUMCHATH METO/AbI [IO3HAHUS TP PCIICHUU IPAKTUYCCKUX 3a/1a4;

c(OPMHUPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBEHHbIE OLIEHKU M MPOHU3BOJIUTH pacyeThbl MO
XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

BJIAICHUC MTpaBUJIaMH TCXHUKHU 0e30IMacHOCTH ITpU UCIIOJIb30BAHUHU XUMHUYCCKUX BCIICCTB,

C(bOpMI/IpOBaHHOCTB COOCTBEHHOM MO3UIMK II0 OTHOIICHUIO K XHMHUYECKOMH I/IH(l)OpMaLII/II/I,
HOJ'Iy‘iElCMOﬁ N3 pa3HbIX HCTOYHHUKOB.




1.4. PexoMeHayeMoe KOJMYECTBO YaCOB HA OCBOCHHE padoueil mporpaMMbl
y4eOHOM IUCHUIIINHBI:

0 CHENHUATBHOCTH [ 44.02.05 | | KoppekimonHnas nejiarornka B HauanbHOM 06Pa30BaHHH

MaKCHMaJIbHOW yueOHOI Harpy3ku oOydarouierocs 4acoB, B TOM 4YHUCJIE

00s13aTeIbHON ayJUTOPHON yueOHOM Harpy3Kku 00ydaromerocs 4acoB,

CaMOCTOSITEIbHON pabOThl 00Y4aIOIIEroCs 4acoB;



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILINHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BUBI Y4e0HOH padoThl

Ne Buja yueoHoi#i padoThl Obnem
4acoB
1 MaxkcumanbHas yaeOHast Harpyska (BCero) 39
2 OO0s13aTenbHAs ayuTOpHas yaeOHas Harpy3ka (Bcero) 10
B TOM YHCJIC:
2.1 CEeMHHAPHI 8
2.2 JICKITUH 2
3 CamocTrosrtenpHas pabora oOydaromnierocs (BCero) 29
Wrorosas atrecranus B popMe qudhepeHInpOBaHHOTO 3a4eTa 2 cemecTp
Hroro 39




2.2. IIpumepHbIH TEeMATHYECCKHI IJIAH U COIeP:KAHNE Y4eOHOH TUCHMIIIMHBI

OV ]1.14.2 EctecTBO3HaHNE: XUMHS

HaunmenoBanue QUCHUIINHBI

HaumenoBanue pa3aejioB U TEM

Homep pa3aenos u O6Gbem Vposens
Tem Conepxxanue y4eOHOro MaTepuajia; cCeMUHAPCKHUeE qacoB OCBOCHHSI
3aHSATHS; CAMOCTOSITe/ILHASI padoTa 00y4alommXxcs
1 2 3 4
Pazpea 1. OO0mas u Heopranuvyeckasi XHMHs
Tema 1.1. OCHOBHBIE ITOHSTHUS U 3aKOHBI
Jlexiun 1
Conep:kaHue yaeOHOro MaTepuasa
1 BemectBo. Atom. Monekyna. XumMudeckuit anement. Aymtorponus. [Ipocteie u 1
CJIOKHBIC BC€IICCTBA. KauecTBeHHBIN 1 KOIHYECTBEHHBIN COCTaB BCIIIECTB.
Xumuueckre 3Haku U Gopmyiibl. OTHOCHUTEIBHBIE aTOMHASI M MOJICKYJISIpHAS
maccel. KonnuecTBo BelecTna.
2 CrexromeTpusi. 3aKOH COXpaHEHUsI MACChl BEIIECTB. 3aKOH ITOCTOSHCTBA 2
COCTaBa BEIIIECTB MOJIEKYJISIPHON CTPYKTYpPBI. 3aKOH ABOTaJpo U CIE/CTBUS U3
HETO.
3 PacuerHble 3ajaun Ha HAXOXKJICHHE OTHOCUTEIBHOW MOJIEKYJISIPHON MaccCHl, 3
OIpeieNeHne MaCCOBOM IO XHMUYECKHX 3JIEMEHTOB B CIIOKHOM BEIIECTBE.
Cemunapckue padotel | - Crexuomerpusi. 3aKOH COXpaHEHHS MAcCChl BEMIECTB. 3aKOH 2
MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYPHI.
- PacueTHble 3a1aun Ha HAXOXKJEHUE OTHOCUTEIIbHOMN
MOJIEKYJISIPHON Macchl, OpeieSIEeHe MacCOBOUM 01
XUMHYECKHX 3JIEMEHTOB B CII0KHOM BEIIECTBE.
KonTposbsHbie paboThI
CamocrosiTenpHas
paboTa CTyJIEeHTOB
Tema 1.2. IIepuonmueckuii 3akoH u Ilepuonnueckas cucrema
xuMmuieckux anemedToB JI.M. MeneneeBa u cTpoeHUE aToMa
Jlexnuu 2
Coneprxanre yueOHOr0 MaTepraia
1 Otxpertue [.11. Menneneessim Ileprogmaeckoro 3akona. [leprnonnaeckmnii 1
3akoH B ¢opmymnuposke J[. V. Menneneesa. [lepuoanueckas tabmuma
XUMHYECKUX 3JIEMEHTOB — rpadudeckoe 0TOOpakeHIe MePHOANIECKOTO
3akoHa. CTPyKTypa MepHOIMUYECKOM TaOIUIIBI: TepHOIbI (Masbie U OOJbIIIHE),
rpymnsl (riaaBHast U modounas). CoBpemennas Gpopmynuposka [lepuoaudaeckoro
3akoHa. 3Hauyenue [lepuonnueckoro 3axona u Ilepuoauyeckoi CUCTEMBI
xuMmuyeckux 3semenToB .M. MenaeneeBa 1isl pa3BUTHS HAYKU U HOHUMAaHUS
XIUMHYECKOW KapTHUHBI MHpa.
2 Artom — cnoxHast yactuna. Sapo (IPOTOHBI U HEWTPOHBI) M HIEKTPOHHASI 2
obomouka. Mzotonsl. CTpoeHue AIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB
MaJbIX mepuoaoB. OCOOEHHOCTH CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB OOJIBIIUX TIEPUOIOB (IIEPEXOAHBIX 1eMeHTOB). [ToHsTHE 00
opbutaisx. -, p- u d-opouranu. DIEKTPOHHBIE KOHDUTYPAIIUH ATOMOB
XUMHYECKUX DJIEMEHTOB.
CemuHapckue paboThl
KonTponsHbie paboThI
CamocrosiTenpHas
pabora CTyIeHTOB
Tema 1.3. CtpoeHue BelecTa
Jlexuuu
ConeprxaHue yueOHOr0 MaTepuaia
1 Wonnas xumuueckas cBsi3b. KaTHoHbl, nX 00pa3oBaHKE U3 aTOMOB B Pe3yJbTaTe 2

nponccca OKUCIICHUS. AHI/IOHBI, nux O6pa3OBaHI/IC 13 AaTOMOB B PE3YyJILTATC
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npoiiecca BoccTaHoBICHUS. IOHHAs CBSI3b KaK CBSI3b MEXIY KAaTHOHAMHU U
AHMOHAMHU 32 CUET 3JICKTPOCTATUIECKOro NpuTskeHus. Knaccudukanys noHOB:
10 COCTaBY, 3HAKY 3apsi/a, HAJIMYUIO TUpaTHON 000nouku. oHHEIE
KpUcTajundeckue perierku. CBOHCTBa BELIECTB C HOHHBIM THIIOM
KPUCTaJUIMUYECKON PElIeTKH.

KoBasienTHast xumuueckas cBsi3b. MexaHu3M 00pa30BaHUs KOBAICHTHOH CBS3U
(oOMEHHBII U TOHOPHO-AKLENTOPHBII). DJICKTPOOTPULIATEILHOCTb.
KoBanenTtHsie nosnspHas U HenmossgpHas cBsA3u. KpaTHOCTh KOBaJIEHTHOM CBSI3M.
MonekynspHble 1 aTOMHBIE KpUCTAJIINYECKUE perieTki. CBOWCTBA BEIIECTB C
MOJIEKYJISIPHBIMHM U aTOMHBIMU KPUCTAJUIMYECKUMHU PELIETKAMMU.

Merannnueckas KpUcTauIndeckas pelieTka 1 MeTajinueckas XuMHuecKas
cBs3b. PU3MUECKHE CBOWCTBA METAJIIOB. ArperaTHble COCTOSHUS BEIEeCTB:
TBepnoe, xKuaKOE U ra3000pa3HOE COCTOSIHUS BemecTB. Ilepexon BemecTsa u3
OJTHOTO arperaTHoro coCTosHUS B Apyroe. BomopoaHas cBsi3b.

ITonsTHe o cmecu BCIIICCTB. T"'omorennsle u TeTCPOIrC€HHBIC CMECCH. Cocras
cMeceii: 00beMHasi 1 MACCOBAs JIOJTH KOMITOHEHTOB CMECH, MaccoBasi JIOJIsI
npumeceii. [lonsTie o qucrepcHoi cucreme. JucnepcHas (aza u aucrepcu-
OHHas cpefa. KﬂaCCI/I(bHKauH;I JIMCTIEPCHBIX cucTeM. [ToHATHE O KOJITOUAHBIX
CHUCTEMaXx.

Cemunapckue paboTel | - MloHHas XuMHU4ecKasi CBA3b.

- KoBaneHTHass XuMu4ecKast CBSI3b.

- Merayndeckas KpUcTauIM4yecKas perieTka u
MeTayyIndecKass XUMHUUecKasi CBSI3b.

- ITonsiTHE O CMEcH BEIIECTB.

KonTtposnbHbie paboTh

CamocrosgrenbHas
paboTa CTyJIEeHTOB

Tema 1.4. Bopa. PacTBopel. DieKTponuTHYECKas UCCOIHAIIHS

Jlekun

CopepxaHnne yaeOHOr0 MaTepuaia

1

Bona xak pactBopurens. PactBopumocTs BeliecTB. HachilieHHbIE,
HEHACHIIIIEHHBIE, TIEPECHIIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, XKUAKOCTEW U TBEPJBIX BEIIECTB OT Pa3IUYHbIX (akTopoB. MaccoBas
JIOJIsI PACTBOPEHHOTO BEIIECTBA.

ONEKTPOIUTHI M HEIJICKTPOIUTHI. DJICKTPOTUTHICCKAS TUCCOITHAIIHSL.
MexaHN3MBI JIEKTPOITUTHYSCKON AUCCOITUAIIAN TS BEIIECTB C PA3TMIHBIMU
THITAMH XHUMHUYECKOH CBsI3H. | MApaTHPOBAHHBIC W HETUAPATHPOBAHHEIC HOHBI.

CrereHb IEKTPOIUTHISCKON mucconuaryiv. CHITBHBIC U CIIA0BIE DJICKTPOJIUTEHI.
OCHOBHBIE [TOJIOKEHUSI TEOPUU ANEKTPOIIUTUYECKON Auccounannu. Kucnorsl,
OCHOBAHWUS M COJTM KaK DJIEKTPOJIHTHI.

CemuHapckue paboThl | - DIEKTPOIUTH U HEITEKTPOIUTHL. DIEKTPOIUTHYECKAS

JIICCOLMALIHS.
- Crenens anekTponuTuyeckoi aucconuanuu. CUIbHBIE U
CJ1a0bIe AIIEKTPOJIHTHI.

KonTponsHbIie paboThI

CamocTosiTenbHas
pabora CTyIeHTOB

Tema 1.5. Krnaccudukanyst HeopraHn4ecKux COSAMHEHUH U UX CBOHCTBA

Jlexuun

ConepxaHue yueOHOro MaTepuasa

1 Kucnorsl kak QJICKTPOJIUTHI, UX KJ'IaCCI/I(I)I/IKaLII/ISI 110 pa3JIMYHBIM IIPU3HAKAM.
XUMHYeCKre CBOMCTBA KUCIIOT B CBETE TCOpUU 3J'I€KTpOJ'II/ITI/I'{€CKOﬁ
JUCConHralyu. OcobeHHOCTH B3aHMOZ[eI>’ICTBH$I KOHL[GHTpHpOBaHHOﬁ CepHOﬁ u
a30THOM KUCIOT ¢ MeTamaaMu. OCHOBHEIE CITOCOOKI MOJIY4YCHUSA KHUCJOTHI.

2 OcHoBaHU KaK QJICKTPOJIUTHI, UX KJ'IaCCI/I(bI/IKaLII/ISI 110 pa3JIMYHBbIM IIPHU3HAKAM.

XUMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TCOpUU SHCKTPOHHTHHGCKOfI
JUCCoIHralu. Paznoxxenue HCPAaCTBOPUMBIX B BOAC ocHoBaHMi. OCHOBHEBIC
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CHOCOOBI MOJTYYCHUS] OCHOBAHMIA.

3 Conu xak DJICKTPOJIUTHI. Comn Cp€aAHUC, KUCJIBIC 1 OCHOBHEIC. XHUMHUYCCKUEC

CBOMCTBa coJIell B CBETE TEOPHH AIIEKTPOTUTHYECKOH qucconnanun. CrnocoObt
HoJIlydeHHust conel. I'maponus coneit.

4 CorneoOpa3yromue u HeconeoOpasytromire okcuabl. OCHOBHBIC, aM(OTEpHBIC U

OKCHIOB.

KHCIIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCHIA OT CTEIICHU OKUCIICHUS
o0pasyroliero ero Merayia. XMMUYECKAE CBOWCTBA OKCHIOB. [lomyueHue

CemuHapckue paboThI

- KuicoTh! Kak 37eKTPONUTHI, UX KIACCH(DUKAIIS MO
Pa3IMYHBIM [IPU3HAKAM.

- OCHOBaHUS KaK 3JICKTPOJIUTHI, UX KIACCU(PHUKAIMS 110
Pa3IMYHBIM [IPU3HAKAM.

- Conu kak 3J1eKTposnThl. CoNu cpeHue, KUCIbIE 1
OCHOBHEIE.

- Coseo0pa3syroliye U Hecoieo0pa3yroIue OKCH/IBL.

KonTtponbHbie paboTh

CaMocrosTenbpHas
pabora CTy/IeHTOB

Tema 1.6.

XUMHUYECKUE PEAKITUU

Jlexnn

Copepxanue yaeOHOr0 MaTepuaia

1 Kaccudukarus XuMIYecknx peakiuii. Peaky coequHeHus, pa3ioKeHus,

3amenienns, oomena. Karamuruueckue peakiuu. OGpaTiMble 1 HEOOpAaTUMBIE
peaknuu. ['oMOreHHBIE 1 TeTepOreHHbIe PeakKInu. DK30TEPMUUYECKHE U
9HJIOTEPMUYECKHE peakiuu. TermnoBoi 3p(eKT XUMUIECKUX PEaKIUil.
TepMoxuMu4ecKue ypaBHEHUSL.

2 OKHCITUTENBHO-BOCCTAHOBUTENbHEIE peakiuy. CTEeNeHb OKUCIICHHUS.

OxucnuTtens 1 BoccTaHOBIIeHHE. BoccTaHOBUTEND U OKKCIeHne. MeTon
3IEKTPOHHOTO OayaHca Ui COCTABJICHUS YPaBHEHUH OKUCIUTENBHO-
BOCCTAHOBHUTEIBHBIX PEAKIINH.

3 [loHATHE O CKOPOCTH XMMHYECKUX PEAKITHI. 3aBUCIMOCTD CKOPOCTH

XUMHYECKUX PEAKIUil OT Pa3u4HBIX (aKTOPOB: MPUPOJIBI PEArUPYIOIIUX
BEIIIECTB, UX KOHIICHTPAIIMH, TEMIIEPATYPHI, TOBEPXHOCTU COMPUKOCHOBEHUSI 1
HCIIONIB30BaHUS KaTan3aTopoB. OOpaTuMbIe 1 HEOOPATHMBIC PEAKITHH.
XUMHUYECKOE PABHOBECHE U CITOCOOBI €ro CMEICHUSI.

CeMmuHapCcKue pabOTHI

- Kmaccudukanmss XHMHYIECKIX PEaKITii.
- OKHCITUTENTFHO-BOCCTAHOBUTEIHHBIE PEAKITHH.

KoHTpomsHEIE paboThI

CamMocTosgTenpHas
paboTa CTy/IEeHTOB

Tema 1.7.

Merainiel 1 HeMeTaJlIbl

Jlexuuu

ConepxaHue yd4eOHOT0 MaTepraa

1 Meramnnsl. OcOOEHHOCTH CTPOEHUS aTOMOB U KpUCTasuioB. dusnyeckue

cBoicTBa MerasuioB. Kiaccudukanys MeTanioB 0 pa3IuyHbIM [IPU3HAKAM.
XUMHYECKHE CBOMCTBA METAJUIOB. DIEKTPOXUMHUYECKUN P/l HAPSXKEHUH

MerasioB. Meraiuorepmus. OOmmue criocoOsl monydenus meranios. [lonstue o
Meratypruu. [lupomeramnyprus, THApOMETaTyprusi 1 3JeKTPOMETaILTYPIHsL.
Cru1aBbl YepHBIE U IIBETHBIE.

Hemetamnel. OcobeHHOCTH CTPOCHUA aTOMOB. Hemeramnsr — IMPOCTHIC BCIICCTBA.
3aBUCHMOCTb CBOMCTB T'aJIOTCHOB OT UX ITOJIOKEHHS B HepPIO,I[H‘ieCKOfI CHUCTEMC.
OKHUCIIHTEIbHBIC K BOCCTAHOBUTEIIBHEIE CBOMCTBA HEMETAIIOB B 3aBUCHMOCTH
OT UX MOJIOKCHUSA B pAAY SJICKTPOOTPULATCIBbHOCTH.

CemuHapckue paboTb

KonTtposnbHbie paboTh

CamMocTogrenpHas
paboTa CTy/IEeHTOB
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Paznen 2. Oprannyeckasi XuMHsl

Tema 2.1. OcCHOBHBIE TOHATHS OPraHUYECKON XUMHHU U TEOPHUS CTPOECHUS
OpPraHMYECKUX COECAUHEHUN

Jlexuuu

Cozepxanue y4eOHOr0 MaTepraa

1

IIpeamer oprannueckoil xuMu. IIpupoaHbIe, HCKYCCTBEHHBIE U CHHTETUYECKUE
opranuyeckue Beuiectsa. CpaBHEHHE OPraHUYECKUX BEIIECTB C
HEOpraHW4YeCKUMU. BaleHTHOCTh. XUMHUUECKOE CTPOCHUE KaK IOPSIIOK
COCJIMHEHUS] aTOMOB B MOJIEKYJIBI 10 BAJICHTHOCTH.

Teopus ctpoeHust opranudeckux coenunennii A. M. byrinepoBa. OCHOBHBIC
MOJIO0KEHHS] TEOPUU XUMUYECKOT0 CTpOoeHus. MI3oMepus U H30MePBI.
Xumudeckre (OpMYJIbl U MOJICIIA MOJICKYJ B OPraHUYECKON XHMUU.

Knaccugukanms oprannueckux Beriects. Kiaccudukaius BeniecTs mo
CTPOCHHIO YIIIEPOAHOTO CKENeTa U HAIMYNIO (PYHKIIMOHAIBHBIX TPYIIIL.
I'omonoru 1 romonorusi. Hayana Homenxnatypsl IUPAC.

Knaccudukaiius peakiyii B opraHuueckor XuMun. Peakiinu npucoenHeHus
(reumpupoBaHMsI, TAJOTEHUPOBAHUS, THPOTaIONeHUPOBAHHMS, THAPATAIUH).
Peaxiuu oTIieruieHus (IeruaprupoBaHus, ErHAPOraIoreHHPOBAHHS,
neruaparaiyn). Peakiuy 3aMenenns. Peakiinu n30MepH3alivu.

Cemunapckue pabotsl | - Kinaccudukariust opraHuIecKiX BEIECTB.

- Knmaccudukanms peakiuii B OpraHnIecKOM XUMHM.

KonTtposnbHbie paboTh

CamMocrosTenbpHas
paboTa CTy/IeHTOB

Tema 2.2. YrineBoaopoabl U UX MPUPOIHBIE HCTOUYHUKHU

Jlekun

CogepxaHnne yaeOHOr0 MaTepuaia

1

AJIKaHBI: TOMOJIOTHYECCKHUIM Psijl, K30MEPUS U HOMEHKJIATypa aJIKaHOB.
Xumrdeckre CBOMCTBA alKaHOB (MeTaHa, 3TaHa): TOPEHHE, 3aMeIeHHE,
pasiokeHue, neruapuposanue. [lpuMeHeHre aJKaHOB Ha OCHOBE CBOMCTB.

AJIIKeHBI. DTHIIEH, €ro HoNyueHne (IeruaprupoBaHueM dTaHa,
JETTOIMMEPH3aIIiel ToNMnATHIEHA). I OMOIOrnYeCKHiA PSIl, H30MEpPHH,
HOMEHKJIaTypa aJKEHOB. XMMUYECKHE CBOWCTBA 3TUJIEHA: TOPEHUE,
KauyeCTBEHHbIE peakiiuu (obeciiBeurBanne GpOMHOI BOIBI M pacTBOpa
IepMaHraHaTa Kaius), THApaTalus, moauMepu3aius. [IpuMeneHre sTuaeHa Ha
OCHOB€ CBOMCTB. [loHSTHE O AMEHAX KaK YriIeBOAOPOAaX C ABYMs ABOWHBIMU
cs3simu. ConpsikeHHbIE JUeHbl. XUMUYecKHe cBolicTBa Oyraanena-1,3 n
M30mpeHa: o0ecBeynBaHue OPOMHON BOMBI M ITOJTMMEPU3ANHAS B KAYIyKH.
HartypanbHblil 1 cUHTETHYECKUE KayuyKH. Pe3una.

ANKuHBL. AneTuineH. XUMHYECKHe CBOMCTBA alleTUiIeHa: TOpEeHue,
obecrBeunBaHNE OPOMHOM BOJbI, MPHCOCAMHEHHUH XJIOPOBOIOPOIA U
ruapatauus. [Ipumenenne aneTuiaeHa Ha OCHOBE CBOMCTB. MexkiaccoBast
H30MEpHS C aJIKaAMECHAMHU.

Apenbl. berzon. XuMudeckne cBocTBa OSH301a: TOPEHNUE, PEAKITH 3aMEISHHS
(ranorenupoBaHue, HUTpoBaHue). [IpruMeHeHre OEH3071a HA OCHOBE CBOICTB.
[IpupoaHbie HCTOYHUKH YriieBo10poAoB. [IpuponHslil ra3: cocraB, npuMEHEHNE
B kayectBe TorumBa. Hedte. CoctaB u nepepadorka Heptu. Ileperonka nedru.
HedrenpomykTsr.

CemuHapckue paboThl | - AJKaHbI: TOMOJIOTHYECKUHN Psill, HOMEHKJIATYpa, CBOMCTBA,

MOJIY4YCHUC U IPUMCHCHUC.

- AJIKEHBI: TOMOJIOTHYECKHUI psAA, HOMCHKIIAaTypa, CBOﬁCTBa,
NOJIYy4YCHUC U TPUMCHCHUC.

- AJIKMHBI. TOMOJIOTMYECKUH p4aa, HOMCHKIIAaTypa, CBOﬁCTBa,
MOJIYy4YCHUC U IPUMCHCHUC.

- ApeHBIZ OeH3om: CBOﬁCTBa, MOJIYUYCHUEC U ITPUMCHCHHC.

KonTtposnbHbie paboTs

CamMocTogrenpHas
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paboTa CTyJIeHTOB

Tema 2.3. Kucnopozaconep:kaiiue opraHu4ecKre COSIUHEHUS

Jlexuuu

CozepxaHue y4eOHOr0 MaTepraa

1

Cruptel. [Tomyuenue 3taHona OpOKEHUEM TIIOKO3bI M THApaTALMeH 3TUJICHA.
luapokcuibHas rpynna Kak pyHKIHOHaIbHas. [[oHsITHE 0 IpeIeTbHBIX
OIHOATOMHBIX CIIUPTax. XMMHUUYECKUE CBOMCTBA ITAHOJIA. B3aUMOJIEUCTBHUE C
HaTpueM, 00pa30BaHUE MPOCTHIX U CIOKHBIX 3(QUPOB, OKUCIICHUE B aJIbJICTU/L.
[IpuMenenue 3TaHoIa HA OCHOBE CBOMCTB. AJTKOTOJIM3M, €T0 MOCIEACTBUS IS
OpraHv3Ma 4ejoBeKa U mpeaynpexacHue. [ uiepud kak npeicTaBuTeNb
MHOTOaTOMHBIX CUPTOB. KauecTBeHHas peakIus Ha MHOTOAaTOMHBIE CIIUPTHI.
IIpumenenne rnuuepuHa.

denout: puzMUecKkue U XUMHUYECKUE CBOMCTBA. B3anMHOe BIMSIHHE aTOMOB B
MoJieKyIe (peHola: B3aUMOICHCTBHE C THIPOKCHJIOM HATPHSI U a30THOM
kucnoroii. [Ipumenenme ¢eHona Ha OCHOBE CBOHCTB.

Anpaerusipl. AnbAeruHast rpymma Kak QyHKIHoHanbHas. ®opManbaeru u ero
CBOICTBA. OKUCIICHHE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJIEHHE B
cOoOTBeTCTBYIOIMI cnupT. [losrydeHne anbaernioB OKUCIEHUEM
COOTBETCTBYIOIIMX CUPTOB. [IprimMeHeHne GpopManberuia Ha OCHOBE €ro
CBOIICTB.

[lonsatre o kap6oHOBBIX KHcTOTax. KapOokcunbHas rpymma Kak
(hyHKIIMOHATBHAS. | 'OMONTOrnYecKuil pa MpeAeTbHBIX OHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lomydenne kapOOHOBBIX KHCIIOT OKHCIECHHEM
abJIErNI0B. XUMUYECKHE CBOWCTBA YKCYCHON KHCJIOTHI: OOIINE CBOMCTBA C
MUHEpaILHBIMHI KHCIIOTAMHU M peakius dTepudukamnuu. [IpuMeHenne ykcycHON
KHCIIOTBI Ha OCHOBE CBOMCTB. BbICIINE )XMpHBIE KUCIOTHI Ha IIpUMeEpe
MAJIbMUTHHOBON U CT€APHUHOBOM.

Crnoxxubie 3upsl 1 xKupbl. [lomydeHue cIoKHBIX 3QUPOB peakiuei
srepudukanun. Crroxxabie 23GUPHI B IPUPOJIE, UX 3HaUeHHE. [[puMeHeHne
CITIOXHBIX 3(HPOB HA OCHOBE CBOWCTB. JKUPBI KaK CIOXKHBIC 3QUPBHI.
Kaccudukarus upoB. XUMAYECKUE CBOMCTBA KUPOB: THAPOIIN3 U
TUJIPUPOBAHUE KUJKUX KUPOB. [[ppuMeHeHue >KMpPOB Ha OCHOBE CBOMCTB. MbLia.

VrieBobl, UX KIacCH(pHUKAIHS: MOHOCAXapu/Ibl (ITF0K03a, GpyKTOo3a),
micaxapusl (caxaposa) u monucaxapuisl (Kpaxmal U Ieuoa03a). I'moko3a —
BEIIIECTBO C IBOMCTBEHHOW (PYHKIINEH — albIETHAOCITHPT. XUMHUYECKHE
CBOWCTBA TUIIOKO3bI: OKHACJIEHHE B TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBIICHHE B
copOuT, ciimpToBoe OpokeHre. [[ppuMeHeHne TI0K03bI Ha OCHOBE CBOCTB.
3HadeHme yIIeBOJOB B JKUBOU MIPUPOJIE U KU3HU denoBeka. [lonsTue o
PEeaKIuUsIX MOMUKOHICHCAIINH U THIPOJIN3a Ha IPUMEPEe B3aUMOIIPEBPAIICHHNA
TTFOKO032a <> TTOJTUCaXapHu/I.

Cemunapckue padotel | - CipThl: Ki1accu(uKaiys, CBOWCTBA, ITOydeHIe U

MIpUMEHEHHE.
- @enon: gusnveckne U XuMudeckue cBoicTea. [lomyuenne n
MIpUMEHEHHE.

- Anpieruipl: TOMOJIOTMYECKHUM psill, HOMEHKIIATYpa,
CBOIICTBA, TIOy4YEeHHE U TIPUMEHEHUE.

- KapOoHOBBIE KUCIIOTHI: TOMOJOTHYECKUH PsIII,
HOMEHKIIATypa, CBONCTBA, MOMyYeHHE U IPUMEHEHNE.

- CrioxxHBIC 3(UPHI U )KUPBI: CBOWCTBA, TIOTYIEHUE U

MIPUMEHEHHE.
KonTponsHbIie paboThI
CamocrosTenbHas
paboTa CTy/IEHTOB
Tema 2.4. AzoTcoaep:xkaliue opranuyeckue coenraenusd. [lonumepsl

Jlexnun

ConeprxaHue yueOHOr0 MaTepuaia

1

| Tonsitie 06 amMuHaxX. AnigaTtiyeckne aMUHBI, X KIACCH(QHUKALHS I
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HOMCHKJIATypa. AHUIMH KaK OpPraHn4eCKOC OCHOBAHUC. HOJ'Iy’-ICHI/Ie aHWJIMHA U3
HI/ITpO6eH3OJ'Ia. HpI/IMeHeHI/Ie aHWJIMHA HA OCHOBE CBOMCTB.

2 AMHHOKHCIIOTHI KaKk aM(pOoTepHbIe TU(PYHKIIHOHATBHBIE OPraHUYECKHEe
coeMHeHUs1. XUMAYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEUCTBUE C
IIENIOYaMH, KUCIIOTAMHU | JAPYT C ApYroM (peakiysi MOTUKOHICHCAINH).
ITentunHas cBs3p ¥ noaunenTuasl. IIpuMeHeHne aMUHOKUCIIOT HA OCHOBE
cBoiicTB. [lepBruyHas, BTOpu4Has, TPETUUHAS CTPYKTYPHI OEIKOB. XUMHUYECKHE
CBOMCTBa OCJIKOB: TOpEHHeE, ACHATYpAIUs, THIPOIN3, IBETHBIE PEAKIUH.
Buonoruueckne GyHKINU OEIKOB.

3 [Monumepsl. benku 1 nonucaxapuapl kKak OuononumMepsl. [Inactmaccsl.
[Nony4eHnue monuMepoB peakiueil ToNMMeprU3aliy U TOJTUKOHICH CAIIH.
TepmonnacTuyHbIE U TEPMOpEAKTUBHEIE TuTacTMacchl. [IpencraBurenu
miactMacc. Bonokna, ux knaccudukanus. [lonyuenue Bonokon. OTaenbHbIe
MPEACTABUTENN XHMUYECKUX BOJIOKOH.

4 [MpomexxyTouHas atrectranus B hopme TudHepeHIIMPOBAHHOTO 3a4eTa
CemuHapckue pabotsl | - [lonsiTue 006 amMuHax. AHUIMH: CBOMCTBA, MOy4YeHUE, 3
pUMEHEHHE.
- [Tonumeps!. benku n nonrcaxapuasl Kak OHOMIOTUMEDPHI.
IInactmaccel.
- InddepennmpoBanHbIN 3a4erT.
KonTtponbHbie paboTh
CamocrosTenpHast
paboTa CTy/IEeHTOB
Bcero 39

[IpuMepHbIE TEMBI HHIUBHUIYAJIBHBIX MIPOSKTOB.
» CoBpeMEHHBIE METOIbI 00e33apaskKMBAHUS BOIBI.
* AJJTOTPOTIHS METAJIOB.
* Xuznp u gesrenpHocTh J.M. Menaeneena.
* «[leppoanueckoMy 3aKoHy OyyIIee HE TPO3UT Pa3pyHICHUEM. . .»
» OxpaHa OKpYXKarolen cpeibl OT XUMHUYECKOTO 3arpsI3HCHHS.
* [Ipumenenue TBEPAOrO U ra3000pasznoro okcuaa yriaepoaa (1V).
* 3anuTa 030HOBOTO 3KPaHa OT XMMHUYECKOTO 3arps3HCHHUS.
* PacTBOpPBI BOKpYT Hac. THITBI pacTBOPOB.
* YcTpaHeHue )KEeCTKOCTH BOJIbI Ha MMPOMBIIIJICHHBIX TPEATPUATHSIX.
* CepHas KHCIIOTa — «XJI€0 XUMHUUECKOU MPOMBIIIIICHHOCTH.
* lcnonp30BaHWEe MUHEPAIBHBIX KHUCIOT Ha MNPEANPUITHAX Pa3JTHUIHOTO
npous.
* OKcHIbl U COJIM KaK CTPOUTEIIbHBIE MaTEpPUAJIbI.
* Muoroiukuii kapOOHAT KalblUs: B IPUPOJIC, B IPOMBILIICHHOCTH, B OBITY.
* DJIEKTPOJIU3 PACIJIaBOB JICKTPOJIUTOB.
* McTopus BO3HUKHOBEHHMS U PAa3BUTHUSL OPraHUUYECKON XUMUHU.
* YIi1eBoJ0pOAHOE TOIUIMBO, €0 BU/IBI M HA3HAUEHUE.
* CUHTEeTUYECKUE KaydyKH: UCTOPHUS, MHOTO0Opa3ne 1 MepCreKTUBDI.
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4.1.2 nabopatopuu

3. YCJOBUS PEAJIN3ALIMUA YYEBHOM JUCIHUILINHBI

3.1. TpeGoBaHusi K MUHUMAJBHOMY
MaTepHaIbHO-TEXHHYECKOMY 00eceyeHHIo

Peanuzarus paboyeit mporpaMmbl yaeOHON AUCIMILIMHBI IPEAINOIaraeT HaJu4ne

4.1.1 yueOHoro kabunera 316

KAaOMHET XUMHUH

TEXHOJIOTHH,

UHPOPMATUKN U MH(POPMAITIOHHO-KOMMYHHUKAIIMOHHBIX

4.1.3 3ana OnOJIMOTEKA;
YUTAJIBHBIN 3aJ1 C BBIXOJIOM B ceTh MIHTEepHET.

3.2 O6opynoBanne yueOHOro kKabuHeTa U padounx MecT KaduHeTa

HaI/IMeHOBaHI/IH OﬁbeKTOB " Cpe)ICTB MaTepl/IaJII)HO-TeXHl/I‘IECKOFO
obecneyeHU s

IIpumeyanus

Oo6opynoBanue yuedOHOro KabuHeTa

Paboune mecTa mo KoITu4ecTBY 00y4aronuxcst — He MeHee 25

Pabouee MecTo mpenojaBatens

+

Hocka nis mena

BAIWIN(F

PazaBmkHas neMOHCTpallMOHHAS CHCTEMa

IleyaTHBIE MOCOOMS

Temaruueckue TaOIALBI

[TopTpeTsl

Texnnueckue cpeacTa 00yuyeHus

Z

HaunmeHoBaHMs 00bEKTOB U CPEACTB MATEPHATIbLHO-TEXHUYECKOT0
o0ecreyeHu st

Mpumeyanus

Texunueckue cpencrpa o0yyenus (cpeacrsa UKT)

TeneBu3op ¢ yHUBEpCAIbHON NOJCTABKOM

BuneomarantodoH (Buaeorneiiep)

AyImo-TIeHTp

MynbTUMeIUAHBIA KOMOBIOTED

CkaHep ¢ NPUCTaBKOU JUIsl CKAHUPOBAHUS CIAilI0B

IIpuHTEp NMa3epHBIit

Lundposas Bugeokamepa

Ludposas horokamepa

Crnaiin-poekrop

MynbTuMenua NpoeKTop

|
2iB|o|lo|Nloju|slw|N|e

Cron i IpoekTopa

=
N

OkpaH (Ha MITATUBE WK HABECHON)




3.3. Ucnosb3yeMblie TEXHOJIOTHMH 00yYeHUsI

B memsax peanuzanmuM  KOMIETEHTHOCTHOTO IMOJIXOAa B 00pa3oBaTeNbHOM  IPOLIECCEe
WCIIOJIL3YIOTCSL  CIEAYIONINE aKTUBHBIE W WHTEPAKTHBHBIC (OPMBI MPOBEICHUS  3aHSITHIA:
KOMITLIOTEPHBIC CUMYJIISLINH, JISTIOBBIE U POJIEBBIC MTPHI, aHATH3 KOHKPETHBIX CUTYaIlHi, KeHC METO,
TICUXOJIOTUYECKHE ¥ MHBIC TPCHUHTH, KPYIJIBII CTOJ (TPYNTIOBBIC TUCKYCCHH M Je0aThI), TPOOIEMHOE
oOydeHue, MO3rOBOM IITYpM WM OpPEHHCTOPMHUHT, WHTEIUICKT-KAPThl, HHTEPHET-IKCKYPCHH
(HTepakTUBHAS OSKCKYpCHsI), SKCKYPCHOHHBIM IPAKTUKYM, MAacTep-KIacC, 3HAKOBO-KOHTEKCTHOE
oOyueHue, MPOEeKTHOE O0yUYCHHE, OJIMMITHA/IA, JTAOOPATOPHBIC OIBITHI, KOH(EPEHIIHS, TUCTAHIIHOHHOE
oOyueHue, paboTa B MajbIX IPYIIax, COMUATbHBIC TPOSKTHI (BHEAYIUTOPHBIE (POPMBI - COPEBHOBAHUS,
(GWIBMBI, CIEKTAaKIHM, BBICTAaBKM U Jp.), WHTEPAaKTUBHbIE JIEKIUHU (TPHMEHEHHUEM BHICO- |
ayJMoMaTepuaioB) U Jp.

3.4. MudopmanmonHoe odecnevyeHne 00yueHust
IlepedyeHnnb pexoMeHayeMbIX y4eOHBIX U3gaHuii, UHTEepHET-pecypcos,
JAOIOJHUTEIbHON JIUTEPATYPHI

[Tpuka3 MunoopHayku Poccum ot 31.03.2014 Ne 253 (pen. ot 26.01.2016) «O06 yTBep)IeHUN
(denepasbHOTO TIepeyHsl YIeOHUKOB, PEKOMEHIYEMbIX K UCIOJIb30BAHUIO TIPU PeaTH3aIllii UMEIOIUX
TOCY/IaPCTBCHHYIO aKKPEIUTAIIMIO OO0pa30BaTEBHBIX MPOTPaMM HAYaJIBHOTO OOIIEero, OCHOBHOTO
obmero, cpeaHero obmero obpaszoBanus» (3apeructpupoBaHo B Mwuntocte Poccunm 30.01.2013 Ne
26755)

OcHoBHbIE NTeYaTHbIE UCTOYHUKM(2-3 u3ganus)

Ne BbIxoaHbIe TaHHBbIE EYATHOT0 U3AHUS I'on I'pud
U31aHUSA
1 H.E. Ky3nernoBa, .M. TuroBa, H.H. I'apa., yueOnuk Xumust 10 knacc | 2014 M. «Benrana-

I'pad»

O.C. TI'abpuensa, U.I'. Octpoymos Xumust 1tst ipoeccuii u
2 CHELUAIEHOCTENH TEXHUYECKOT0 PO Is: y4eOHUK VI CTY. 2014 M
YapeXISHUH cpell. mpod. obpazoBaHUsI.

3
I[OHOJ]HHTGJI]:HLIC neYaTHbie HCTOUYHUKHU
Tox
Ne BbIxoaHbIe JaHHBIE IEYATHOI'0 U3AHUSA I'pu
! ! ! M3JaHuA pud
1 O.C. I'abpuensn, I'.I" JIpicoBa. Xumusi: KHHATA JJIS TIPEoAaBaTeis: yueo.- 2011 M
METOJ. mocoOue. ’
2
3
OcHOBHBIE IJICKTPOHHbIC U3aHUHA
BbixoaHbIe JaHHBIE 3JIEKTPOHHOIO
Ne e . P Pexum nocryna IIpoBepeno
H3JaHUA
1 I'abpuensu O.C. u ap. Xumust 1is CeHTSODE
npodeccuil U creruanbHOCTeN http://www.alleng.ru/d/chem/chem453.htm 2018 p
TEXHUYECKOTro poduIst r
2
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I[OHOJIHHTCJILHLIG IJICKTPOHHBIC U3IaHUA

BbIxoaHbIe JaHHDbIE IJICKTPOHHOI'O

Pe:xxum nocryma IIpoBepeno
M3IAHUA pocry posep

http://www.sibran.ru/journals/KhUR/ | SCHTA0P®
2018 r

1 XuMus B UHTEPECax YCTOMYUBOrO Pa3BUTHS:
HayuyHbIH xKypHai. 2013. Tom 21. Ne 6

Pecypcel UHTEpHET

EIlI/IHOC OKHO a0CTyla K 06pa30BaTeJ1belM pecypcam. buoanoreka

1) http://window.edu.ru/window/library

OnektpoHHass ~ OuOAMOTEKa  y4eOHO-METOAWYECKON  JuTeparypsl  Jisi  0o0mero o
po¢ecCHOHAITBHOTO 00pa30BaHUs.

2) http://school-collection.edu.ru/catalog/res/bed06896-8cff-11db-b606-0800200c9a66/?;
http://school-collection.edu.ru/catalog/res/bb5811c3-aae7-11db-abbd-
0800200c9a66/?interface=pupil&class=51&subject=31 Bo3M0XHOCTh 3HAKOMCTBA C XHMHYECKHMH

BCIIICCTBAMMU.
3) http://school-collection.edu.ru/catalog/pupil/?subject=16 s JIMarHOCTHYECKOTO
TECTUPOBAHHUA KaUCCTBA YCBOCHUA MaTCpHralia.
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4. KOHTPOJIb 1 OIIEHKA
PE3YJIbTATOB OCBOEHUS YUYEBHON JUCIIUILJIAHBI

4.1 bank cpeaCTB 1JIA OLEHKH Pe3ya1bTAaTOB 00y4YeHH s
KoHTponms W oOIleHKa pe3yabTaToB OCBOCHHUS y4eOHOW JAWCIHIUIUHBI OCYIIECTBIISETCS
IpernojaBaTesieM B IPOLECCE MPOBEACHUS MPAKTUYECKUX 3aHATHH M j1abopaTopHBIX padoT,
TCCTUPOBAHUA, a TaKKC BbIIIOJIHCHHUA O6y‘-IaIOHII/IMI/ICH WHIAWBUAYAJIbHBIX 3aﬂaHHﬁ, IMPOCKTOB,
UCCIICIOBaHUM.
OHGHO‘IHHC CpeacTtBa COCTABJIAIOTCA MPEIoAaBaTCIiCM CaMOCTOATCIIBHO IIpU CXKEroaHoOM

oOHOBNIeHNH OaHKa cpeacTB. Koim4yecTBO BApHAHTOB 3aBUCUT OT YHMCIIA OOYJaIOIIHXCSL.

OcHoBHbIE MOKA3aTeIN

DopMBbI U METObI
KOHTPOJISI U OLCHKH

Ne | Pesyabrarsl 00y4eHHs
OLIEHKH pe3yJbTara pe3yJbTaToB
o0yueHus
JInyHOCTHBIE
pe3yabTaThl

UyBCTBO rOpAOCTH M YBAKEHUSA K
HUCTOPHUH U IOCTHKECHUSIM
OTEUECTBEHHOH XMMHUUYECKON
HAYKH; XUMUYECKH TPAMOTHOE
MoBeJIeHre B MPOeCCUOHATBHON
NESITETLHOCTH U B OBITY MPHU
o0OpaIeHny ¢ XUMHYEeCKUMU
BEIIECTBAMH, MaTepUaIaMH 1
MPOLECCAMMU;

- IOHUMAaHUEC POJIN XMMHUU B
€CTECTBO3HAHUH, €€ CBSI3H C
ApYTruMUu €CTCCTBECHHBIMU
HayKaMH, 3HAYCHUSA B )KU3HU
COBPEMEHHOTO O0IIECTBA;

- IOHUMAaHHE TII00ATbHBIX
Mpo0JIeM, CTOSIIIINX TIEPEeT
YEeITOBEUYECTBOM: IKOJIOTUIECKHX,
SHEPreTUYECKUX U CHIPHEBBIX;

- 9KOJIOTHYECKH TPaMOTHOE
TOBEJICHUE B OKPY Karoe
cperne;

- OIIEHKA BIHSIHAS XUMHYECKOTO
3arpsi3HEHHs OKPY>KaroIeil cpebl
Ha OpPTaHW3M YeJIOBEKa U JAPyTUe
JKUBBIE OPTaHNU3MEI;

- 6e3omacHas paboTa ¢
BEIIECTBAMH B J1a00paTOPHH,
OBITY ¥ Ha MTPOU3BOJICTBE.

DKCHepTHasI OIleHKa
MIPOBEPOYHOMN pabOTHI.

["'0TOBHOCTB K TIPOJIOJIKCHUIO
00pa3oBaHus U OBBIIIICHUS
KBaTM(UKAIIMK B U30paHHOM
npoheccCHOHALHOU
NESTEITBHOCTH U 00BbEKTUBHOE
OCO3HAHHE PO XUMHUYECKUX
KOMIIETEHITHI B 3TOM;

- IpHOOpETEHN e TPAKTUIECKOTO
OIIBITA AESTEIBHOCTH,
MPEALIECTBYIOMEH
npoheccroHaIbHOMN, B OCHOBE
KOTOPOH JIOXKUT AaHHBINA YIeOHBIN
MIpEAMET.

OKCHepTHasl OLEHKa
MIPOBEPOYHOMN pabOTHI.

YMeHue UCnob30BaTh
JOCTHXKEHUS] COBPEMEHHOM
XUMUYECKON HAyKH U
XUMUYECKUX TEXHOJIOTUH JUIs
MOBBIIIEHUSI COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B
BbIOpaHHOM MpodeccnoHaTbHON
NeATeNbHOCTH;

- HCTIOJIb30BAHME JOCTHKCHHM
COBPEMEHHOM XUMHUUYECKON
HAyKH U XUMHUYECKUX
TEXHOJIOTHH JUTsI TIOBBIIIEHUS
COOCTBEHHOTO
WHTEIJIEKTYaIbHOTO PAa3BUTHUS
B BBIOpaHHOMU
npodeccuoHanbHOM
JeSITEIbHOCTH;

Tekymuii KOHTPOJIb B
¢dopme ycTHOro ompoca.

MeranpeaMeTHble
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pe3yJIbTaThl

Hcnonp3oBanne pa3inyHbIX
BHUJIOB ITO3HABATEJILHOM
JESTELHOCTH U OCHOBHBIX
MHTEJUICKTYaJIbHBIX Olepanui
(moCcTaHOBKM 3aj1a4H,
(bopMynHpOBaHUS TUIIOTES,
aHaJIM3a U CUHTE3a, CPAaBHECHMUS,
0000I11IeHMSs, CUCTEMATHU3AI1H,
BBISIBJICHUS TIPUYHHHO-
CIICICTBECHHEIX CBS3€H, IIOMCKA
aHaJIOroB, (POPMYIUPOBAHUS
BBIBOJIOB) JIJISl PEIICHUS
IIOCTaBIICHHOM 3aJjauH,
MIPUMEHEHHNE OCHOBHBIX METOJIOB
Mo3HaHus (HAOIIOICHUS,
Hay4HOTO SKCIIEPUMEHTA) IS
M3Y4YEHUS Pa3TUIHBIX CTOPOH
XUMHYECKUX 00OBEKTOB H
MIPOIIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOINUMOCTD
CTaJIKUBATHCS B
npodeccroHanbHO chepe;

- UCTOJIb30BaHHUE PA3JIMYHBIX
BHUJIOB NIO3HABATEIbHOU
JESITEIbHOCTH U OCHOBHBIX
MHTEJUICKTYaJIbHBIX Olepanui
(mocTaHOBKY 3a/1a4H,
(dopMyTUPOBAHUS TUTIOTES,
aHaJM3a U CHHTE3a, CPAaBHECHMUS,
00001IeHMS, CHCTEMaTHU3allHH,
BBISIBJICHHSI IPUYUHHO-
CIIEACTBECHHEIX CBS3€H, IIOMCKA
aHaAJIOTOB, (OPMYIUPOBAHUS
BBIBOJIOB) JUISl PEIICHUS
IMOCTaBJICHHOM 3a4a4H,
MPUMEHEHNUE OCHOBHBIX
METOJIOB MO3HAHUS
(HaOmroeHUs, HAyYHOTO
9KCIIEPUMEHTA) JJIsl U3YUEHUs
pa3IUYHBIX CTOPOH
XHUMHYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOMMOCTh
CTaJIKUBAThCS B
npodeccuoHaIbHOU cdepe.

Texymumii KOHTPOIb B
dopme ycTHOTrO ompoca.

Hcnonp3oBaHne pa3InaHbIX
WCTOYHHUKOB IS TIOJTYYCHHS
XUMUYECKON nHpopmaImu,
YMEHHUE OILICHUTH e
JTOCTOBEPHOCTb VIS JOCTHIKEHHSI
XOPOIIUX PE3YIbTATOB B
npodeccuoHabHOM chepe;

- IPOBEJICHUE CAMOCTOSITENTFHOT'O
MTOMCKA XUMUYECKON
WH(POPMAITHH C HCITOJIH30BAHUEM
Pa3IHYHBIX HCTOYHUKOB (HAy4HO-
MIOITYJISIPHBIX M3IaHUH,
KOMITHIOTEPHBIX 0a3 NaHHBIX,
pecypcoB UurepHera);

- HCIIONTb30BaHNE KOMIBIOTEPHBIX
TEXHOJIOTUH 1T 00pabOTKH U
nepegayu XuMU4eCcKon
rH(pOpMaIH U ee MPeICTaBICHUS
B Pa3IUYHBIX QopMax.

DKCHepTHasl OIleHKa
MIPOBEPOYHOMN PaOOTHI.

IIpexmeTHbIC
pe3yJbTaThl

ChopMupoBaHHOCTD
IIPEJCTAaBICHUN O MECTEe XUMUU B
COBPEMEHHOM Hay4YHOH KapTHHE
MUPa; IOHUMaHHUE POJIU XUMHUH B
(bopMUpPOBaHUU KPYTr0o30pa U
(GYHKIMOHATIBLHON TPaMOTHOCTH
YeJI0BEKa Ul PEILICHUS
MIPAKTUYECKUX 3a/1a4;

- MOHMMaHHe TII00aTBHBIX
po0IIEM, CTOSIINX Tepe;T
9eI0BEYECTBOM: IKOJIOTHYECKUX,
DHEPreTHYECKUX U CHIPHEBBIX;

- 00BSCHEHHE XUMHIECKIX
SIBJICHHH, TIPOMCXOJSIIHNX B
npupoze, ObITY U Ha
HPOU3BOJICTBE;

- DKOJIOTHYECKU TPAMOTHOE
HIOBEJICHUS B OKPY’KaIOIIeH
cpene;

- OLICHKA BJIMSHUS XUMHUYECKOI0
3arps3HEHHsI OKPYXKArOIeH Cpeabl
Ha OpraHM3M YelIOBEKa U JIpyrue
JKUBBIE OPTaHU3MBI.

OKCHepTHas OLEHKa
MIPOBEPOYHON pabOTHI.

Brnanenue ocHOBOIIOJIArarOIIMMHU
XUMHWYCCKHMMHU ITOHATHUAMU,

- OIEPUPOBAHUC CICAYIOIIUMHA
XUMHUYCCKUMMU ITOHATHUAMM

Texymuii KOHTPOIb B
(hopme ycTHOrO orpoca.
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TEOPUSAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BAHUE XMUMHUYECKOU

TEPMHUHOJIOTUEN U CUMBOJIMKOW;

BEIL[ECTBO, XUMUYECKUH 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE
ATOMHAsI U MOJICKYJISIpHAsI MacChl,
WOH, aJUIOTPOINHS, N30TOIIHI,
XUMHUYECKasi CBSI3b,
AJEKTPOOTPUIATENBHOCTb,
BaJICHTHOCTH, CTEIICHb
OKHUCJICHUS], MOJIb, MOJISIpHAS
Macca, MOJISIPHBIH 00beM
ra3000pa3HbIX BEIIECTB,
BEIL[ECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS,
PacTBOpBI, IEKTPOJIHT U
HEAJIEKTPOJIUT, SJEKTPOIIU-
TUYECKasi TUCCOIHAITHS,
OKHCIIUTEIlb U BOCCTAHOBUTED,
OKHCJICHUE U BOCCTaHOBIICHNE,
TEMI0BOH AP PEKT peakiuy,
CKOpPOCTh XUMHUYECKOU peaKIuu,
KaTaJu3, XAMHYECKOE PaBHO-
BECHUE, YIJIEPOJHBIN CKENeET,
(yHKIMOHATBHAS TPYIINA,
W30MepHsl, TOMOJIOTHSI.

Biagerne oCHOBHBIMH METOIaMH

Hay4YHOTO TIO3HAHHS,
WCIOJIb3YEMBbIMH B XUMUH:
HaOJIIOJICHUEM, OIIMCAHUEM,
HU3MEpEHUEM, IKCIIEPUMEHTOM;
yMeHue 00padaThIBaTh,
OOBSACHATH PE3YJIbTATHI
MIPOBEJICHHBIX OIBITOB U JIeIaTh
BBIBO/IbI; TOTOBHOCTh H

CIIOCOOHOCTD IIPUMCEHATE MCTO/IbI

IO3HAaHUA ITPU pCIICHUN
IMPAKTUYCCKUX 3aaa4;

- BJIQJICHUE OCHOBHBIMH
MCTOJJaMH HAYyYHOT'O
NIO3HAHUS, HCIIOJIb3yEMBIMHU B
XUMUHU: HAOJIOACHHUEM,
OTIMCaHUEM, U3MEPEHHEM,
SKCIIEPUMEHTOM; YMEHHUE
00pabaThIBaTh, OOBSICHATH
Pe3yABTATHI MPOBEJCHHBIX
OTIBITOB U JIEJIaTh BHIBO/IBI,
TOTOBHOCTbH U CIIOCOOHOCTB
NPUMEHSITh METOIbI TIO3HAHUS
NPY PEUICHUHN TPAKTHIECKUX
3aja4 B OBITY M Ha
POM3BOJICTBE.

Texymmii KOHTPOJIb B
(dhopme yCTHOro orpoca.

DKCHepTHasl OIleHKa
MIPOBEPOYHOMN PaOOTHI.

CdhopmupoBaHHOCTH yMEHUS

JaBaTb KOJIMYCCTBCHHBIC OLICHKHA

Y TIPOU3BOIUTH PACUETHI 110
XUMHUYECKUM (hopmynam u
YpaBHEHUSIM;

- YCTaHOBKA 3aBHCHMOCTH MEXKTY
Ka4eCcTBECHHON M KOJIMYSCTBEHHOMN
CTOPOHAMHU XUMUIECKUX
00BEKTOB U TIPOIIECCOB. Pemenne
PaCUeTHBIX 3a/1a4 110 XUMHUIECKUM
(hopMynam U ypaBHEHUSIM.

OKCHepTHasl OLEHKa
PacCUYETHBIX 3aJaHui.

Buriasenue npaBuiiaMu TEXHHKH
0€30I1aCHOCTH IIpU
UCIIOJIb30BAaHUHM XUMUYECKUX
BEIIIECTB;

- Oe3omacHas pabora ¢
BEII[ECTBAMU B JIA0OPaTOPHH,
OBITY ¥ Ha ITPOU3BOJICTBE.

Tekymuii KOHTPOJIb B
¢dopme ycTHOro ompoca.

CdhopmupoBanHOCTH
cOOCTBEHHOM MO3UIUU TI0
OTHOIIEHUIO K XUMHYECKOU
uHpOpMAIIHNH, TIOTy4aeMOr U3
pa3HBIX HCTOYHHUKOB.

- KpUTHYECKAs OLIEHKA
JOCTOBEPHOCTH XMMHYECKOH
uH(OPMaINH, TTOCTYNAOUIeH 13
Pa3IMYHBIX HICTOYHHUKOB.

OKcrnepTHast OlleHKa
MIPOBEPOYHOM PabOTHI.
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4.2 lIpuMepHbIH NIepeYeHb
BOIIPOCOB M 3a1aHMM /IS IPOBeICHUS
HUTOr0OBOI'0 KOHTPOJIAA Y4eOHBIX JOCTHKEHHUH 00Yy4arouXcs
MPH peajin3alum cpeHero oduero 00pa3oBanus

1) PacueTHble 33724l Ha HAXOXKJICHHE OTHOCHTEIIBHON MOJICKYJIIPHON MaccChl, OTpeIeICHUe
MAaCCOBOM JI0JIA 3JIEMEHTOB.

2) Bwujibl cBS3U: KOBAJICHTHAs, MOHHAS, METAJUTMYECKASL.

3) DNEKTPOJIUTHI U HEIICKTPOJIUTHI.

4) DnexTpoUTHYEeCKas TUCCOIMAIUS: KUCIIOT, IeI0YueH, COoJeH.

5) Kiaccudukaims XuMHYECKUX PEAKIU.

6) Metasuibl, HEMETAJLIBL.

7) AnkaHbl: XMMHYECKHE CBOWCTBA, IOJTyYCHUE.

8) AnkeHbI: XUMHYECKHE CBOWCTBA, IOJTyYCHHE.

9) ANKUHBI: XUMHUYECKUE CBOWCTBA, TIOJTyICHHUE.

10) ApeHbl: OEH30JI: CBOMCTBA, MOJyYEeHHE U IPUMEHEHHE.

11) CnupTel: kaccuuKaIus, CBOMCTBA, TIOIy4CHHUE U TPUMEHEHHE.

12) Anbaeruapl: CBOWCTBA, OJYYEHUE U IPUMEHCHHE.

13) KapOoHOBBIE KMCIOTHI: CBOMCTBA, MOJyIEHUE U TPUMEHCHHE.

14) YrneBoipl, X KiIacCH(pUKAIKS: MOHOCAXapU/Ibl, THUCAXapU bl M MOJHCAXaPHUIbI.

15) [Momumepst. benku u noarcaxapuasl Kak OHOmoauMepsl. IlmacTMaccsl.

DopMBbI KOHTPOJISI 3HAHUM:

1) VcTHbI OMPOC HA JISKIHSIX, TPAKTHUECKUX U CEMUHAPCKUX 3aHATHSX.
2) IlpoBepka BBINOJIHEHHS TMCbMEHHBIX JOMAITHUX 33IaHHH.

3) IIpoBepka BBINIOIHEHHS PACUETHBIX 3a1a4.

4) TectupoBaHHe.

5) KoHTposib caMOCTOSATENIbHOM paboThI (B MUCHMEHHOM MIIH YCTHOU (opMme).
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